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A STUDY OF ONE HUNDRED CASES OF SUSPECTED CHRONIC NASAL ACCESSORY SINUS DISEASE WITH A REPORT OF THE X-RAY FINDINGS.* H. C. BALLENGER} M. D., CHICAGO. In going~)Ver the literature of the radiography of the nasal accessory sinuses I have been impressed with the many diverse opinions and reports expressed concerning the accuracy and value of the procedure. It i.s with the hope of contributing somewhat to the clarification of the results to be expected that I report this series of cases.
Roentgenography of the nasal accessory sinuses is essentially a shadow transposition of the differential densities of the bones of the skull as modified by certain diseases or conditions, such as-1. Age-In infancy there are numerous modifyii1g conditions-for example, size, shape, development, etc., of the sinuses and bones of the skull.
2. Sex-Men are apt to have thicker or heavier bones than women.
3. Disease-Such as loss of lime salts. 4 . Thickness of bone of face and skull. This may be a localized thickening, an unilateral or bilateral thickening. 5 . Asymmetry of the sinuses or bones of the skull. 6 . Altered mucous membrane. This may take the form of an excessive thickening due either to infection or as a postoperative result, or the alteration 9f the mucous membrane may be an extreme thinning or atrophy. 7 . Inflammation or suppuration within the sinuses.
region about two inches posterior and one and one-half inches superior to the external auditory meatus. This should project the optic foramen near the center of the orbit. To the median side and below is the sphenoid sinus. Above the rim of the orbit is the frontal sinus. The ethmoids occupy the space below the frontal and extending posteriorly to the sphenoid. For the frontal sinus alone the Caldwell position is ideal. If operative interference is anticipated this position should be supplemented with a lateral view, so that information concerning the depth of the sinus can be obtained.
For the ethmoids, as stated above, I prefer the' oblique position of Rhese. Both sides should be taken for comparison.
If a picture of the antrums alone is wanted, an excellent view is obtained from the extended chin position first described by Waters 5 and Waldron 6 in which the petrous portion of the mastoid falls below the floor of the antrum. This position is obtained by having the chin of the patient touch the plate and the tip of the nose from one to one and onehalf cm. from the plate. In a concave face an increase of one-half cm. in the distance of the nose from the plate is required. This position gives a slight distortion of the frontal sinuses, due to the distance from the plate. The posterior ethmoid cells are shown below the anterior group. This can be demonstrated by means of bismuth paste or metal clips.
A satisfactory view of the sphenoid is sometimes hard to get. Pfeiffer" has described a method whereby the two sphenoids are shown side by side. The patient extends the chin forward over_ the plate, and the central rays pass vertically through the head in the median line at a point 2 c. m. in front of the external auditory canal. BowenS places the plate on top of the extended head and passes the rays from below up. A combination of lateral, oblique and vertical views will usually give enough information to greatly assist in the diagnosis.
Beebe 3 calls attention to the fact that the blurring or hazing of the sinus outline is of more diagnostic import than the shadow cast. He bases his objection to the roentgenogram taken stereoscopically on this fact. I believe this is especially true in acute sinus infection beJore any mucous membrane changes have taken place, but where changes in the mucolrS membran6 have occurred or where we are dealing with tumor formations the shadows cast are of diagnostic import.
In the 100 cases reported, the X-ray shows 28 were negative. Of these 28 cases, all but one (case No. 48) showed no clinical evidence of sinus disease. This case where the X-ray showed negative and in which a possible clinical diagnosis 6f sinus disease might be made was in a young man age twenty years, who one year ago complained of some stuffiness of the nose without any nasal discharge except an occasional acute rhinitis. At this time he visited a free dispensary, where the left middle turbinate was removed. Since the operation he has had an excessive amount of thick, heavy mucopurulent discharge with large crust? from the left sid,e. At the time I examined him (one year later) I found a condition very c1c;>se1y resembling a chronic atrophic rhinitis on the left side. Considerable scar tissue in the region of the middle meatus was present, the nasal muco'us membrane covered with a thick mucopurulent secretion with some crusts. The possibility of the -purulent secretion originating from the sinuses being present, X-ray plates were taken which failed to show any sinus disease. A diagnosis' of atrophic rhinitis of traumatic origin was made.
Of the 72 cases in which the X-rays revealed a cloudy sinus or sinuses, 36 were confirmed-by surgical means, 21 were confirmed by clinical means other than surgery, 4 were postoperative-that is, plates taken from two weeks to six months after the sinus operation without unusual postoperative symptoms, leaving 9 cases in which the sinuses were cloudy, but which showed no clinical evidence of sinus disease. Of these nine cases the plates showed part or all of the ethmoids cloudy in four cases (Nos. 83, 84, 91 and 99). At the time of examination no evidence of ethmoid disease could be found, although all gave a history of having had former attacks of acute rhinitis with a watery or a mucopurulent discharge.
In one of the nine cases, a patient with hay fever (No. 16), the plates showed the left antrum and ethmoid cloudy. At the time of examination (July 14th) a slight congestion of the nasal mucosa with some watery secretion was observed, but no more evidence of a sinus-involvement could be found. The cloudy antrum and ethmoid could be explained through some former involvement which left a thickened mucous membrane. In another case (No. 82) the right sphenoid was cloudy with no clinical evidence of disease. The sinus was 'not opened and hence confirmation was not made. He had had a previous sinus involvement in which the right antrum had been opened.
Of the three remaining cases the plates revealed dark an-, trums. One (case No. 25) had had a cyst removed from the floor of the antrum about ten years ago. The antrum was reopened and no trouble other than a thickened mucous membrane was found. The second antral case (No. 30) had had a former antrum operation about one year ago. The plate showed a cloudy antrum, but in the absence of any clinical findings and in view of the fact of his having had a former antrum operation the antrum was not opened.
The third antral case and the last of the nine cases which were not confirmed by clinical means was case No.8, who had bad a tooth filled two years ago, since which time he has had a root abscess and later a continuous discharge from the tooth cavity. Pain, tenderness and swelling over the region of the antrum. No nasal discharge and no evidence of pus within the nose. Investigation revealed a clear antrum but a subperiosteal abscess over the region of the canine fossa, which evidently was the factor producing the cloudy appearance of the antrum.
lt is interesting to note from a study of the cases (see Table 1 ) that where the chief symptoms were a constant nasal discharge without pain or headache, there were twenty-three cases (23 per cent) ; three of these (12j'i per cent) were negative, and twenty (87j'i per cent) showed cloudy sinuses. Of the positive cases three (cases Nos. 25, 82 and 84) were not confirmed. In those patients where the chief symptoms were a constant nasal discharge with pain or headache, there were seventeen cases (17 per cent). All of th~se, or 100 p~r cent, showed cloudy sinuses. One case (No. 19) was not confirmed.
In the group where a nasal discharge was absent, but pain or headaches present, there were thirteen cases (13 per cent). Eleven (842/3 per cent) were negative and two (15 1/3 per cent) were posItive. Neither of these positive cases (Nos. 8 and 30) was confirmed.
There were six cases (6 per· cent) of intermittent nasal discharge. Four (66 2/3 per cent) were negative and two (33 1/3 per cent) were positive.
The chief complaint in ten cases (10 per cent) was a postnasal discharge. Six (qO per cent) of these were negative and four (40 per cent) were positive. One of the positive cases (No. 83) was not confirmed.
There were nine cases (9 per cent) whose chief trouble was a constant or intermittent nasal hydrorrhea. Three (33;1 per cent) of these were negative and six (66% per cent) showed sinus disease. Of the six positive cases, one case (No. 99) was not confirmed. Six cases (6 per cent) suffered from asthma. One patient (16% per cent) had negative sinuses, the remaining five cases (83;1 per cent) were positive. Tumor formation other than polypi was present in seven cases (7 per cent). All (100 per cent) revealed cloudy 'sinuses on the , ' . affected side.
There were four sarcomas, one carcinoma, one lymphoendothelioma, and one fatty cyst of the frontal sinuses and orbit. Si.x cases (6 per cent) had a polypoid degeneration. All (100 per cent) showed one or more sinuses cloudy. One case (1 per cent) was interesting inasmuch as the polyp which was filling the posterior portion of the inferior meatus apparently had its origin from the antrum. There were two (2 per cent) of chronic atrophic rhinitis (ozena); one case (I per cent) of hay fever.
All three cases were positive, although confirmation was not obtained in the hay fever patient (case No. 16). One case (1 per cent) was taken about six months after both sphenoids had been opened and the middle turbinates removed, incidental to an acute infection of the antrums and sphenoids. At the time the plates were taken there were no symptoms or dinical evi' dence of trouble. The plates showed the outlines of the sphenoids and. antrums were not clear.
CONCLUSIONS.
1. The chief difficulties in deriving the full benefits of the roentgenogram properly taken and developed are (a) reading the plate-that is, determining the presence or absence of ab-normal shadows or outlines; (b) having properly interpreted the plates, the correlation of these findings to the clinical data obtained. To do this the various modifying conditions mentioned in the first part of this paper must. be considered.
2. The X-ray is a valuable supplement to clinical diagnosis, and when so combined, error in diagnosis is reduced to a minimum.
3. Valuable surgical information 'can be gained as to the presence or absence, size, shape, depth, etc., of the sinuses.
4. Thickenings of the mucous membrane of the sinuses, due to former operations, infections, irritations, etc., will produce a cloudy appearance or an indistinct outline of the sinus in the plate.
5. As a guide to the postoperative progress the X-ray is of little assistance in .the chronically diseased sinuses.
6. The X-ray is usually essential to determine the fact that the involvement is confined to certain sinuses, sinus or part of a sinus. . . 
